In 1887, I had an occasion to make the observation that the well-known disease infantile paralysis may occur epidemically, and in certain cases assume forms which I have never before observed. For a long time I have been certain about the infectious nature of this disease, but I knew very little about an epidemic dissemination. I knew that a Swedish colleague, Dr. Bergenholtz in Umeå, in 1881 had submitted to the Royal Medical Board an account of a small epidemic of infantile paralysis seen by him in the vicinity of Umeå (at about latitude 64 north). Dr. Bergenholtz had seen 13 cases in a very short time. His account is highly interesting, but it is quite short and has not yet been published. A statement by Seeligmüller (according to a quotation from Vogt), that a Dr. Colmann had seen 17 cases in children under age 2 within 3 to 4 months is not at all correct. It is true that a statement to this effect exists in the London Medical Gazette and in the American Journal of Medical Science, 1843, submitted, however, not by Colmann but by G. Colmer. He had not seen 17 cases but only a single one toward the end of 1841. It was the parents of the diseased child who told Dr. Colmer that in the area where they lived, West Feliciana, La., U.S.A., within a radius of only a few English miles in the course of 3 to 4 months 8 to 10 other cases of acute paralysis had occurred in small children. This is all that Colmer stated. Of great interest is an account by Cordier that a small epidemic of 13 cases in the vicinity of Lyon occurred during June and July of 1885. Not less than 4 cases ended in death. Cordier did not see any of these cases in the acute stage, not even any of the cases that lead to death. It was in the Fall of 1886 that Cordier heard of this epidemic and thereafter collected information about it. Cordier's account became known to me only one year after I had observed the epidemic in Stockholm in 1887. I should finally add Eichhorsts' remark that it had been observed that occasionally several cases had occurred at the same time and in the same area. Other than that I do not know of any information on the possible epidemic occurrence of infantile paralysis. This disease occurs in Sweden as in Stockholm, the capital, rather rarely, and an epidemic has certainly not occurred in Stockholm in the last 50 years. My own experience in the Pediatric Department and the outpatient clinic in Stockholm extends through 15 years. During this period only a couple or only a few isolated cases have occurred, usually older cases in the atrophic stage.
Conditions became quite different in 1887. Already in the month of May 2 cases occurred, in June 1, and in the month of July another 2 cases. All 5 were typical cases of poliomyelitis anterior acuta, which came under observation only after the acute stage had passed. On August 1, there occurred a new case which came under my treatment on the 10th of August, but it was only from August 9 that the occurrence of the disease assumed epidemic character. The cases became numerous and particularly violent. From August 9 until September 23, that is in 46 days, 29 cases occurred observed by me, most of them in the city of Stockholm proper, and only a few cases from the surroundings of the city. I saw most of these cases during the acute phase. They showed unusually severe symptoms from the start of the disease, and this is the probable explanation why the help of a physician was sought so early.
During the months of September, October and November another 9 cases occurred. From the month of November until May not less than 44 children had succumbed to infantile paralysis. It was not only the frequency of cases during August and September which was so remarkable. I became very surprised to see the violent and severe symptoms which many of the cases showed at the same time, especially during the acute stage, and I was even more surprised when a 3-year-old girl, who became ill on September 3, died after 6 days of illness on September 9, with symptoms of increasing general paralysis. On that same day another child died, a 1 1 ⁄2-year-old boy, but this case I did not see myself. This case came to my attention because a 3-year-old brother who had fallen ill with infantile paralysis was seen in the outpatient clinic the same day that the younger brother had died with symptoms which, according to the report of the mother and of the physician who had treated the boy, in all essentials agreed with the picture of an infantile paralysis.
The other death which I observed myself occurred on September 28. It was a 5-month-old girl who fell ill on September 23 and died the 28th. A 4th child died from diphtheria in the 7th week of infantile paralysis when the condition still was very poor from this disease. Thus of 44 children who fell ill during this year, 3 died of acute infantile paralysis and 1 of diphtheria.
The epidemic observed here has been highly instructive. The observations made have further broadened our knowledge of the fever stage and of its symptoms; they have taught us to know new, peculiar forms of the infantile paralysis; they have given important contributions to our knowledge of which parts of the nervous symptoms may be affected by this disease; and, finally, given us a rather good idea of the pathologic changes in the organism when death occurs in the acute stage. I hope to have an opportunity to describe these observations in a more thorough publication. The 20 minutes force me to touch only the most important points.
First a few words concerning the symptoms. In descriptions of infantile paralysis one talks of predisposing causes and of premonitory symptoms. I have found neither one nor the other. Only in a single case have I observed obvious premonitory symptoms during 4 to 5 days. Otherwise, the disease usually has all of a sudden attacked previously completely healthy children without any trace of any external cause. Tender age seems to be the only predisposing factor. Five children were less than half a year, 9 were in the 2nd half of the 1st year of age, 9 in the 2nd, 11 in the 3rd, 6 in the 4th, 2 in the 5th and 1 in the 6th year of age. Twenty-two were boys, and 21 were girls. Most of the children belonged to the working classes, but a few cases occurred even in better-to-do families. The season seems to have etiologic influence. As is known, even the single cases occur most commonly during the summer, and as I have already mentioned, it was in August and in September that the real epidemic reigned, even though the climatic conditions at this season in 1887 were not in any sense unusual.
As regards the fever stage the characteristic symptoms have been fever, somnolescence and dyspeptic symptoms, in a few cases vomiting, in some diarrhea, and in several cases obstipation. Fretting, anxiousness and pains in the body have further been noticed. The fever was irregular, the temperature seldom over 39°(C.); in one case a few hours before death 41.4°. The somnolescence in the acute fever stage is very characteristic. A slight drowsiness in many cases is increased in others even to deep stupor. In the cases which ended in death, coma ensued. As regards the obstipation and the retention of urine in the fever stage, when the children suffer from obstipation it may last several days, sometimes 4 to 5 days, whereas retention of urine usually lasts only 1 day. In one case the bladder had to be emptied by catheter during 3 days. Obstipation for several days, like retention of urine, suggests a real but transient paralysis of the bowels and bladder toward the end of the fever stage in infantile paralysis. I believe the somnolescence is due to a transient malfunction of the cerebral cortex. The pains and tenderness on touch suggest some mild affection even of the sensory nervous system at the start of the disease. I have observed convulsions during the fever stage only twice: in one case of polio encephalitis and in one case with 8 days of sopor and paralysis of almost all of the body.
In general the fever stage lasts for 2 to 4 days; only in 2 cases was no trace of a fever stage observed, whereas in some others it lasted 8 days. In a couple of cases a 5-to-6 day remission free of fever occurred, whereafter the fever reappeared with considerable spreading of the paralytic symptoms.
As mentioned already, the paralytic symptoms appeared during the fever stage. After paralysis has occurred, fever and sopor may last for several days. After the fever stage has terminated, no new paralysis appeared. The restitution starts in the initially affected parts of the nervous system during the fever stage; in rare cases it may lead to full health, in some to almost full health, but in most of the cases it has left one or another area permanently paralyzed and atrophic.
The general features of the picture of this disease in most of the cases have been those which constantly characterize poliomyelitis anterior acuta. However, not less than 17 cases presented as regards localization more or less uncommon symptoms from the nervous system. Yes, I would hardly have included many of these with this disease unless they had occurred exactly simultaneously with the cases of poliomyelitis, and unless they had had so much similarity with these as regards the fever stage. Transitional forms are not lacking either.
As we observe the outline of the symptoms in the table shown here, we first see among the atypical cases 3 cases of monoplegia facialis. Had these occurred alone, I would have had difficulties in thinking about any connection between them and the infantile paralysis. In passing, I wish to recall that it is very seldom that previously completely healthy children are affected with facialis paralysis. However, I had occasion during August to October 1887, that is during the on-going epidemic of infantile paralysis, to observe not less than 3 cases. Already this temporal concurrence proves to a certain extent the etiologic connection between these cases of facialis paralysis and the other cases of infantile paralysis. But even more clearly 2 other observations suggest this relation; one is the fever stage which preceded the facial paralysis and in at least 2 cases was exactly like that in infantile paralysis; and the other is the fact that a mother had found that the child during the fever stage was not able to stand on his legs, a weakness in the lower extremities reminiscent of the rapidly transient paralysis which one often observes in this disease. In addition, in not less than 5 cases the facial paralysis occurred in connection with poliomyelitis and polyneuritis; it is thus certain that the facial nerves in several cases of true infantile paralysis had been affected. This nerve just as much as the tibialis anticus nerve alone can be paralyzed in this disease. I must leave it an open question whether these facial paralyses have been caused by neuritis or by an affection of the facial nucleus. I adhere to the latter possibility as the most probable.
I cannot refrain from mentioning a very interesting case which I had occasion to observe in the Spring of 1888. In this case both the facial and the abducens nerves on one side were the only paralyzed nerves. How could one better explain such a coincidence than by assuming an affection of the nucleii of these nerves which as we know lie quite close to each other. One has hitherto believed that the cranial nerves were very rarely, if ever, affected by infantile paralysis. My experience from the epidemic of the year 1887 has taught me that this belief is not correct. I have mentioned the 3 cases of monoplegia facialis (and especially mentioned combined facial and abducens paralysis). During this epidemic I have observed in 11 other cases symptoms of paralysis from the cranial nerve in addition to simultaneous poliomyelitis, polyneuritis or polioencephalitis. With nervus facialis this has occurred 5 times, so that the number of cases of infantile paralysis with affection of the facial nerve observed by me amounts to 10. Abducens paralysis has occurred 5 times during this epidemic; twice simultaneously with otherwise common poliomyelitis, once combined with polyneuritis, once in one of the cases which terminated in death, and finally in one case of polioencephalitis. As regards the hypoglossus nerve I have observed in a couple of cases a considerable disturbance of the speech (atactic aphasia); yes, in one case one could see the paralyzed tongue dangle to and fro in the mouth. In this latter case the child died, and after death a degeneration of the hypoglossus nucleus was observed in the microscope. The same observation was made after the other case of death, even though no symptoms of hypoglossus paralysis were observed during life. The accessorius spinalis nerve has been paralyzed in 3 or 4 cases. Not even the nervi vagi nucleii escape from infantile paralysis. In the 2 cases of death which I observed myself, the children died with symptoms of rapid onset of dyspnea and cyanosis. It is of course possible that these symptoms were caused by the inflammatory degeneration which after death was observed in one of the nucleii of the vagus nerve in each case. However, it is certain that a vagal nucleus may be affected in infantile paralysis. I believe that even the vagal nerve, like other parts of the nervous apparatus, can be affected by a rapidly transient functional disturbance. In one case of poliomyelitis in which the entire body of the child was paralyzed with the exception of one half of the face, the child one day toward the end of the fever stage contracted dyspnea with superficial rapid respiration, 56 breaths per minute, the pulse was small, rapid, 120 per minute. I thought immediately of vagal affection and expected a lethal outcome, but the following day respiration was more calm, 24 per minute, the pulse was 100; even other symptoms showed signs of starting improvement. In one of the sick children, the voice became aphonic; possibly this symptom could be ascribed to paralysis of the vagal recurrent nerve. In this same child, a 5-month-old girl who later died, the masticatory muscles were obviously paralyzed; she could not catch the nipple, nor could she suck, possibly because of trigeminal paralysis. I was especially surprised by the observed disturbance in innervation of the oculomotoric nerve. The first time I saw these they were of transient nature. They appeared for a few days during the fever stage in a 1-year-old boy as deficient coordination of the movement of the eyes when the child was to focus on an object, furthermore as nystagmus, especially evident in the left eye, and finally as sluggishness in reaction of the left pupil. In the same case the left facial nerve and the left upper arm were paralyzed with the usual symptoms of poliomyelitis. In both of the children who died, disturbances in the oculomotor nerve had been observed: in the one nystagmus and pupils of unequal size, in the other just 2 days before death completely motionless eyes, that is, an ophthalmoplegia externa which obviously can be explained only by paralysis of all the muscles of the eye. Thus from my observations it would appear that probably all the nucleii in medulla oblongata and in pons which morphologically and physiologically are equivalent to the nervous nucleii in the anterior gray horn of the spinal medulla could like these be affected by the disease process. The microscopic slides made by Dr. Rissler completely support these observations made during life.
The polyneuritides earn special attention. All occurred during August through September, that is, simultaneously as many cases of poliomyelitis. Already this suggests a genetic identify between these cases of poliomyelitis and polyneuritis. Leyden, Eisenlohr, Strümpell and probably many others previously thought about such a relationship. During the epidemic discussed here without doubt the same disease seed has caused both poliomyelitis and polyneuritis. In addition to the simultaneous occurrence this relationship is suggested by the fact that the polyneuritis' affected children between 2 and 3 years old, that the children fell ill suddenly with fever, somnolescence and so on, that the fever stage in several respects resembled the usual in poliomyelitis, and that it lasted only a few days. In other respects, however, the symptoms were different. In the polyneuritis the children complained about severe pains in the body in general, in the arms, but especially in the lower extremities which were quite tender on palpation. This tenderness stayed even after the fever stage. The passive range of motion was diminished, probably because of the pain. No paralysis occurred in any separate group of muscles of the extremities. In one case the unusual occurred in that motion of the lower extremities, tendon reflexes and so on were restituted which very rarely happens in poliomyelitis anterior acuta. In 3 cases of polyneuritis in which in addition to other symptoms cramps and tremors were observed in the extremities during the fever stage, a pronounced ataxie locomotrice appeared during convalescence, a very uncommon phenomenon in infants. It is true that the uncertain, tottering, atactic gait could be explained by changes in spinal marrow because Dr. Rissler's microscopic examinations have shown that even other parts of the spinal marrow than the anterior horns-in one case the Clarke's columns, in another the posterior horns-may be affected by the disease process. However, it seems to me, less far-fetched to explain the atactic phenomenon as directly caused by the polyneuritis. Déjerine ("le nervo-tabes périphérique") and others have proved that this may be the state of the matter.
In the polyneuritis cases no atrophies were observed. The patella reflex and the electric excitability which are so uniformly and always disturbed in the same fashion in the usual poliomyelitis were quite different in the polyneuritis cases. Thus I have seen not only diminished tendon reflexes and partial disturbance of the entartungs reaction (sensibility of a nerve when irritated by the electric current inverse reaction) but even in other cases of polyneuritis, diminished tendon reflexes without such signs. I have also seen lively tendon reflexes and at the same time the entartungs reaction. In a couple of cases, which by the way had much similarity with the polyneuritis cases, some mild spastic symptoms have appeared with lively, even stronger than normal tendon reflexes, and in spite of this a fully developed reaction occurred in one of these cases. These phenomena obviously contradict each other, and I am quite doubtful as to the correct localization in the lastmentioned cases. In polyneuritis, as in poliomyelitis, simultaneous paralysis of the cranial nerves has occurred a few times.
As we know, Strümpell has emphasized regarding the polioencephalitis that polioencephalitis acuta in children probably may develop for the same reason as poliomyelitis. The case of polioencephalitis acuta, in all respects characteristic, but which occurred during the ongoing epidemic of infantile paralysis, gives a beautiful proof for the correctness of Strümpell's contention. That the polioencephalitis was complicated by an abducens paralysis could not seem strange by a comparison with similar symptoms in polyneuritis and poliomyelitis.
Finally, a few words concerning the results of autopsy in two of the children who died in the acute stage. A girl, 3 years and 4 months old, died 6 days after onset of the disease; another, 5 months old, died 5 days after onset of the disease. In the first the following abnormalities were observed: dark viscid blood, small ecchymoses under the pleura and the endocardium, parenchymatous "trübe Schwellung" in the myocardium, in the spleen, in the liver, in the cortical substance of the kidneys, in the solitary follicles and in the Peyer plaques of the bowels, and in the mesenterial glands, changes identical with those in violent acute infectious diseases. In the other case almost exactly the same lesions were observed. From the nervous system hyperemia of the brain was recorded in one case; in the other, hyperemia in the gray substance of the bulb. In both cases hyperemia in the spinal canal was recorded, hyperemia of the dura with bleeding on top, in the first case hyperemia, swelling, and some dotlike bleedings in the anterior horn of the spinal marrow, especially in the cervical and lumbar tumescence; in the other case, the same, but in addition loosening of the white substance and hyperemia in the posterior horns. Nervus cruralis showed a diffuse reddening of the nerve sheath. Doctor Rissler has done very beautiful microscopic investigations of the spinal cord in both these cases. I have time only to refer to his work in Nordiskt medicinskt arkiv, XX, nr 22. He has found an intensive acute parenchymatous inflammatory process in the anterior horns with from the very start observable degeneration of the ganglion cells, and with secondary degeneration of the nervous fibers of the association tracts in the "Vorderseitensträngen" and in the anterior nerve root. Rissler confirms Charcot's opinions concerning the pathogenesis of the disease. I have already mentioned that Rissler has found inflammatory and degenerative changes in the hypoglossi, the vagi, the facialis and the abducens nucleii.
Final Statement: The infantile paralysis no doubt is a specific acute infectious disease. It may appear epidemically, as has been shown by some observations during the last decade. Cordier considers this disease to be contagious, but I have not found any certain proof for this opinion, even though I have seen twice how 2 siblings in one and the same family have fallen ill with infantile paralysis within a few days.
My observations have thus demonstrated that it is not only the anterior gray horn of the spinal cord which is affected in this disease. In the acute stage all the organism is affected, as has been shown at autopsy of children who died at this stage. In some cases an at least functional disturbance was widespread in the nervous system during the acute stage. It is true that the main attack involved the gray anterior horns of the spinal cord, but in several cases a similar degree of affection appeared in the peripheral nerves and in the cerebral cortex. Most, probably all, nervus nucleii in medulla and pons may be affected by infantile paralysis as in severe cases in connection with poliomyelitis, polyneuritis and polioencephalitis. However, it has happened even in mild cases as mentioned above.
However different the symptomatology, whatever part of the nervous system that is mainly affected, whether the disease appears as poliomyelitis, as polyneuritis, as monoplegia or as polioencephalitis, all these somewhat differently localized diseases in genetic respect belong to one and the same disease.
As regards treatment, I have nothing of positive value to contribute. Cordier has advised us to separate healthy children from the focus of the disease, if one is apparent, and to isolate the diseased children. If this is necessary or useful, I cannot say. I have tried antipyretic and antiseptic remedies in the fight against the disease in the acute stage, but hitherto without any appreciable effect.
